Introduction
Cues (conditional stimuli, CSs) that predict the impending delivery of biologically significant events (unconditional stimuli, USs), such as a food reward, acquire the ability to control behavior, or produce a conditioned response (CR), via Pavlovian learning mechanisms [1] . The same is true for stimuli associated with aversive events, but here we will focus only on cues associated with rewards. The ability of a CS to evoke simple reflexive CRs, such as salivation in the case of Pavlov's dogs, is well known. It is less well appreciated, however, that CSs can also acquire the ability to evoke complex emotional and motivational states [2] [3] [4] [5] . This latter transformation is thought to occur if a CS is attributed with incentive salience and thus acquires the properties of an incentive stimulus [2] [3] [4] 6] . Incentive stimuli: (1) bias attention towards them and can elicit approach into close proximity with them; (2) become desirable themselves, in the sense that an animal will work for access to the stimulus alone (i. e., they act as conditioned reinforcers); and (3) can instigate or invigorate reward-seeking behavior (as in Pavlovian-to-instrumental transfer effects, PIT). Incentive stimuli can guide behavior in adaptive ways, leading one towards valuable resources such as food, water, or a potential mate. However, such cues may also serve as powerful motivators that lead to maladaptive patterns of behavior, as in over-eating and addiction. Importantly, there is considerable individual variation in the extent to which CSs act as incentive stimuli and gain motivational control over behavior [7] .
In the laboratory, if a discrete and localizable Pavlovian CS, such as presentation of a lever, is reliably paired with presentation of a food reward, some rats come to approach the CS (Figure 1 ), even though no response is required for delivery of the reward [8] . This is called 'sign-tracking' [9, 10] . In contrast, upon presentation of the lever-CS, other rats go to the location of impending reward delivery (Figure 1) [8]. This CR is called 'goal-tracking ' [11] . It is important to note that the lever-CS is an equally effective predictive stimulus (CS) in both sign-trackers (STs) and goal-trackers (GTs) -they learn their respective CRs at the same rate -but only in STs does the lever-CS acquire the properties of an incentive stimulus [12] . That is, for STs, the CS is more attractive and elicits approach towards it, is a more effective conditioned reinforcer, and is more effective at instigating reward-seeking behavior relative to GTs [12] [13] [14] . Importantly, this variation in the ability of a CS to acquire incentive salience is captured best by a localizable CS (i.e., lever or light) [15] , and[ 1 1 2 _ T D $ D I F F ] , in rats, is not apparent when the CS is a tone [16] . Furthermore, tone stimuli paired with a food reward are attributed with less incentive value than a lever-CS [16, 17] . www.sciencedirect.com
